































0Resuscitation 85 (2014) 1324–1329
Contents lists available at ScienceDirect
Resuscitation
j ourna l ho me  pa g e: www.elsev ier .com/ locate / resusc i ta t ion
linical  Paper
he  availability,  condition  and  employability  of  automated  external
eﬁbrillators  in  large  city  centres  in  the  Netherlands
sabelle  C.  Huiga,∗,  Linda  Boonstrab, Patricia  C.  Gerritsenc, Sanne  E.  Hoeksa
Department of Anaesthesiology, Erasmus MC-University Medical Center Rotterdam, Rotterdam, Netherlands
Erasmus University, Rotterdam, Netherlands
Department of Intensive Care Medicine Erasmus MC-University Medical Center Rotterdam, Rotterdam, Netherlands
 r  t  i  c  l e  i  n  f  o
rticle history:
eceived 23 December 2013
eceived in revised form 6 May  2014






a  b  s  t  r  a  c  t
Background:  In the Netherlands  there  are, at the  time  of  writing,  no clear  guidelines  about  the  implementa-
tion  of automated  external  deﬁbrillators  (AEDs).  An  observational  study was  conducted  to  investigate  the
current status  of  AEDs  in  city centres  in the Netherlands  looking  speciﬁcally  at  the  availability,  condition
and  employability  of  the AEDs.
Methods  and results:  The  shopping  areas  in  the old city  centres  of  the  six  largest  cities  in the  Netherlands
were  included  in the  study.  After  the  AEDs  had  been  identiﬁed,  a questionnaire  was  used  to  determine
the  availability,  condition  and  employability  of  the  AED.  In total 130  AEDs  were  found  and  122 included
in  the  study.  The  following  results  were  found:  40%  of the AEDs  were  not  visible (range  21–64),  29%
were  not  indicated  with  a sign  (range  19–41),  7% had  an  empty  battery  (range  0–23), 16% of  the deﬁpads
had  expired  (range  0–31)  and  in 98%  of the  AEDs  a trained  employee  was  present  (range  96–100).  After
combining  these  results,  71%  of the  AEDs  were  available  for use  (range  61–93),  70%  were  in  a good
condition  (range  46–82)  and  70%  were  employable  (range  58–93).  The  results  show  a major  variability
between cities.
Conclusion: Our  study  demonstrates  that  although  national  guidelines  have  not  been  implemented,  a
reasonable amount  of AEDs  can  be  found.  However  there  is  certainly  room for improvement  in  the  current
availability,  condition  and  employability  of AEDs  in city  centres  in  the Netherlands.. Introduction
Sudden cardiac death remains an important cause of death in the
dult population of the industrialized world.1 In the Netherlands
he incidence of out-of-hospital cardiac arrest is approximately 1
er 1000 inhabitants per year.2 Twenty percent of cardiac arrests
ccur in a public setting3 and are often preceded by a ventricular
rrhythmia.4,5 Cardiopulmonary resuscitation improves outcome
f out-of-hospital cardiac arrest, but early deﬁbrillation remains
he deﬁnitive therapy in case of a shockable rhythm.6–9 Therefore
utomated external deﬁbrillators (AEDs) should be publicly acces-
ible for lay rescuers in locations with a high risk for cardiac arrest
o occur, which improves the survival of out-of-hospital cardiac
 A Spanish translated version of the summary of this article appears as Appendix
n  the ﬁnal online version at http://dx.doi.org/10.1016/j.resuscitation.2014.05.024.
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arrest.4,7,9–19 Such strategies are known as public-access deﬁbril-
lation (PAD). The PAD system has shown to be effective.4,7,9–19
However, the Dutch Heart Foundation and the Dutch Resuscitation
Council has to date no such recommendations about the imple-
mentation of the AED and there is currently no national registration
system of AEDs in the Netherlands. Therefore we  investigated the
current circumstances of the AEDs. To avoid a generalization of one
city for the whole nation, we conducted our investigation in several
cities. In order to compare the cities, we  focussed on the shopping
streets in the city centre. The purpose of this observational study
is to deﬁne the availability of AEDs in the shopping streets in the
Netherlands and to describe the condition and the employability of
the AEDs.
2. Methods
2.1. Study designFrom March 2012 to July 2012 the six cities with the largest
population in the Netherlands (i.e. Amsterdam, Rotterdam, ‘s
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dentify the AEDs presence and complete a questionnaire. The
hopping area in the old city centre was used to compare the
ED distribution in the different cities. The old city centre was
eﬁned as the area around the town-hall. Within this area the
treets were selected. This area was chosen because of the com-
arability of the cities. Besides, the amount of visitors of shopping
treets increases the risk of a cardiac arrest to occur, which raises
he expectation of ﬁnding an AED. The municipalities of these cities
o not have a local policy concerning the implementation of AEDs
n the shopping streets. The shopping area was deﬁned as connect-
ng streets with stores in more than 50% of the street. A store was
eﬁned as a building where merchandize is offered for sale. Restau-
ants, travel agencies, hairdressers and beauty centres were not
ounted as a store, concerning the deﬁnition of a shopping street.
owever, they were included in the study, if they were located in
he shopping street. The total length of the shopping streets and the
umber of shops were measured. The length of the shopping streets
as measured with Google maps. The shopping streets of differ-
nt cities should be comparable in terms of length and amount of
hops.
.2. Data collection
The target area of each big city was determined by searching
 major shopping street near the town-hall in the old city centre.
ach side street was visited to include or exclude this street in the
arget area. The side streets of those streets were visited as well,
ntil the streets did not fulﬁl our deﬁnition of a shopping street.
very building in the target area was entered to inquire the man-
ger or his substitute about the presence of an AED. Whenever an
ED was present, the manager or his substitute was asked to per-
onally answer a questionnaire about the availability, the condition
nd the employability of the AED. The questionnaire was based
n the recommendations of the American Heart Association (AHA)
oncerning the maintenance of the AED.11 These questions were
nswered by telephone or by email, if there was insufﬁcient time
o answer the questionnaire directly. The status of the battery of
he AED and the expiry date of the deﬁpads were inspected as well.
he shopping area was visited on weekdays, with the exception of
ublic holidays. All data were collected by the same person (LB).
able 1
haracteristics of the six cities.
City Amsterdam ′s-Gravenhage 
Number of inhabitants 790,110 502,055 
Surface  area of the city (km2) 219.32 98.12 
Total  length of shopping streets (km)a 9.438 (29) 6.1 (19) 
Total  number of buildingsb 1374 (30) 792 (17) 
Total  number of shops 878 (28) 529 (17) 
Total  number of catering 356 (39) 163 (18) 
Total  number of companies 7 (13) 5 (9) 
Total  number of houses 2 (2) 2 (2) 
Total  number of hotels 31 (74) 4 (10) 
Total  number of other buildings 100 (28) 89 (25) 
Hair  dresser 9 (9) 21 (24) 
Employment agency 5 (5) 13 (15) 
Beautycentre 8 (8) 10 (11) 
Casino 13 (13) 3 (3) 
Travel agency 5 (5) 7 (8) 
Gallery 3 (3) 14 (16) 
Total  number of AEDs per cityc 43 (33) 29 (22) 
Number of completed questionnairesc 39 (32) 28 (23) 
Number of AEDs per km shopping street 5 5 
Number of buildings per AED 32 27 
o signiﬁcant differences between the cities (each city versus the other cities). This stati
hopping streets, total number of buildings and total number of AEDs per city.
a % of total km shopping streets.
b % of total of number of buildings.
c % of total number of each city. 85 (2014) 1324–1329 1325
2.3. AED distribution
The number of AEDs in a shopping area was  assessed and the
amount was  expressed in AEDs per kilometre and in the number
of buildings per AED. The shopping areas of the cities consist of a
combination of shopping streets and residential houses, therefore
the number of AEDs per kilometre is determined instead of the
number of AEDs per square kilometres.
2.4. Statistical analysis
For each of the six cities the characteristics were described in
counts and relative percentages. To deﬁne differences between
the cities, the continuous variables were compared with the
Mann–Whitney Test. The results of the questionnaires were also
described in counts and relative percentages. Each city was com-
pared to the other cities with the 2-sided Fisher exact test or t-test.
In order to deﬁne associations between elements of the question-
naire, the 2-sided Fisher exact test has been used. P-values of <0.10
were considered to indicate statistical signiﬁcance. SPSS 18.0 soft-
ware has been used for the statistical analysis.
3. Results
The data per city are listed in Table 1, which shows that there is
no difference between the cities concerning the number of build-
ings per kilometre shopping street. However, the total length of the
shopping streets declines with a decrease in number of inhabitants.
A total number of 130 AEDs were identiﬁed in the target area
of the six cities, of which 122 AEDs were included in the study
(94% survey response rate). AEDs were excluded when the owner
or the representative was not willing to participate in the study.
The results of the questionnaires per city are listed in Table 2.
Ninety-one percent of the questionnaires were ﬁlled out person-
ally by LB. Of the total of 122 included AEDs, 24 AEDs (20%) were
located in shops; 7 AEDs (6%) located in catering facilities and 91
AEDs (74%) in other buildings. The AEDs in other buildings were
mainly found in hotels (n = 13), museums (n = 10), municipality
buildings (n = 8), cinemas (n = 6), companies (n = 6), ofﬁces com-
plexes (n = 6) and educational institutions (n = 6). The remaining
Eindhoven Rotterdam Tilburg Utrecht Total
217,225 616,260 207,580 316,275
88.87 325.79 119.17 99.21
3.184 (10) 5.861 (18) 2.43 (7) 5.835 (18) 32.848
407 (9) 825 (18) 321 (7) 840 (18) 4559
313 (10) 568 (18) 253 (8) 541 (18) 3082
72 (8) 130 (14) 42 (5) 158 (17) 921
0 (0) 17 (30) 7 (13) 20 (36) 56
0 (0) 34 (34) 5 (5) 56 (57) 99
3 (7) 2 (5) 1 (2) 1 (2) 42
19 (5) 74 (21) 13 (4) 64 (18) 359
3 (16) 29 (39) 4 (31) 15 (23) 81
2 (11) 8 (11) 0 (0) 13 (20) 41
2 (11) 7 (9) 0 (0) 3 (5) 30
4 (21) 2 (3) 0 (0) 4 (6) 26
1 (5) 7 (9) 2 (15) 1 (2) 23
0 (0) 1 (1) 1 (8) 3 (5) 22
5 (4) 28 (22) 10 (8) 15 (12) 130
5 (4) 26 (21) 10 (8) 14 (11) 122
2 5 4 3
81 29 32 56
stical analysis has only been conducted for the following headings: total length of
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Table 2
Results of the questionnaires.
City Amsterdam ′s-Gravenhage Eindhoven Rotterdam Tilburg Utrecht Total
Number of questionnaires 39 28 5 26 10 14 122
How  is the survey conducted? Personally (1) 33 (85) 25 (89) 5 (100) 25 (96) 10 (100) 13 (93) 111 (91)
Non  personally (2) 6 (15) 3 (11) 0 (0) 1 (4) 0 (0) 1 (7) 11 (9)
What  is the type of business? Shop (1) 4 (10)* 5 (18) 1 (20) 7 (27) 3 (30) 4 (29) 24 (20)
Catering (2) 1 (3)* 2 (7) 1 (20) 2 (8) 1 (10) 0 (0) 7 (6)
Other  (3) 34 (87)* 21 (75) 3 (60) 17 (65) 6 (60) 10 (71) 91 (74)
Is  the shop part of a chain of
shops?
No shop (0) 35 (90) 23 (82) 4 (80) 19 (73) 7 (70) 10 (71) 98 (80)
No  (1) 1 (3) 1 (4) 1 (20) 3 (12) 1 (0) 1 (7) 8 (7)
Yes  (2) 3 (8) 4 (14) 0 (0) 4 (15) 2 (20) 3 (21) 16 (13)
Availability
Is  there more than one AED
available in the building?
No (0) 32 (82) 23 (82) 4 (80) 23 (88) 8 (80) 12 (86) 102 (84)
Yes  (1) 7 (18) 5 (18) 1 (20) 3 (12) 2 (20) 2 (14) 20 (16)
Why  is there more than one
AED available?
There is only one AED (0) 32 (82) 23 (82) 4 (80) 23 (88) 8 (80) 12 (86) 102 (84)
Multiple ﬂoors (1) 5 (13) 5 (18) 1 (20) 2 (8) 2 (20) 1 (7) 16 (12)
Large  surface area (2) 2 (5) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2 (2)
Other  (3) 0 (0) 0 (0) 0 (0) 1 (4) 0 (0) 1 (7) 2 (2)
Is  the AED visible? No (1) 15 (38) 18 (64)* 2 (40) 7 (27) 4 (40) 3 (21) 49 (40)
Yes  (2) 24 (62) 10 (36)* 3 (60) 19 (73) 6 (60) 11 (79) 73 (60)
Is  it clear that an AED is
present inside the building?
No sign outside and inside (1) 16 (41)* 8 (29) 1 (20) 5 (19) 3 (30) 3 (21) 36 (29)
Sign  inside (2) 15 (38)* 10 (36) 2 (40) 10 (38) 2 (20) 7 (50) 46 (38)
Sign  outside (3) 8 (21)* 10 (36) 2 (40) 11 (42) 5 (50) 4 (29) 40 (33)
Is  the AED accessible for
everyone?
Code/key required (0) 11 (28) 8 (29) 2 (40) 10 (38) 2 (20) 1 (7) 34 (28)
No  code/key required (1) 28 (72) 20 (71) 3 (60) 16 (62) 8 (80) 13 (93) 88 (72)
Where  can the code/key be
found?
No code/key required (0) 28 (72) 20 (71) 3 (60) 16 (62) 8 (80) 13 (93) 88 (72)
By  one of the employees (1) 11 (28) 8 (29) 2 (40) 10 (38) 2 (20) 1 (7) 34 (28)
At  a company near the building (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Condition
Is  the battery of the AED full? No (0) 0 (0)* 1 (4) 0 (0) 6 (23)* 0 (0) 1 (7) 8 (7)
Yes  (1) 38 (97)* 26 (93) 4 (80) 18 (69)* 10 (100) 12 (86) 108 (88)
Unknown (2) 1 (3)* 1 (4) 1 (20) 2 (8)* 0 (0) 1 (7) 6 (5)
Is  the date of the electrode
pads expired?
Yes (1) 4 (10) 2 (7) 0 (0) 8 (31)* 2 (20) 3 (21) 19 (16)
No  (2) 29 (74) 24 (86) 4 (80) 14 (54)* 8 (80) 10 (71) 89 (73)
Unknown (3) 6 (15) 2 (7) 1 (20) 4 (15)* 0 (0) 1 (7) 14 (11)
Employability
Are  the employees trained to
use the AED?
No (0) 1 (3) 0 (0) 0 (0) 1 (4) 0 (0) 0 (0) 2 (2)
Yes  (1) 38 (97) 28 (100) 5 (100) 25 (96) 10 (100) 14 (100) 120 (98)
How  many employees are
trained to use the AED?
None of the employees (0) 1 (3) 0 (0) 0 (0) 1 (4) 0 (0) 0 (0) 2 (2)
A  part of the employees (1) 34 (87) 22 (79) 3 (60) 18 (69) 9 (90) 14 (100) 100 (82)
All  the employees (2) 4 (10) 6 (21) 2 (40) 7 (27) 1 (10) 0 (0) 20 (16)
Is  a trained rescuer present at
all times?
None of the employees is trained (0) 1 (3) 0 (0) 0 (0) 1 (4) 0 (0)* 0 (0) 2 (2)
<100% of the business hours (1) 1 (3) 0 (0) 0 (0) 0 (0) 1 (10)* 0 (0) 2 (2)
100%  of the business hours (2) 37 (95) 28 (100) 5 (100) 25 (96) 9 (90)* 14 (100) 118 (96)
Is  a trained rescuer present at
all times, during the holidays?
None of the employees is trained (0) 1 (3) 0 (0) 0 (0) 1 (4) 0 (0)* 0 (0) 2 (2)
<100% of the business hours (1) 1 (3) 1 (4) 0 (0) 2 (8) 2 (20)* 0 (0) 6 (5)
100%  of the business hours (2) 37 (95) 27 (96) 5 (0) 23 (88) 8 (80)* 14 (100) 114 (93)
Are  the employees required to
attend AED training?
No (0) 3 (8) 1 (4) 0 (0) 2 (8) 2 (20) 1 (7) 9 (7)
A  part of the employees (1) 31 (79) 21 (75) 3 (60) 19 (73) 7 (70) 13 (93) 94 (77)
All  the employees (2) 5 (13) 6 (21) 2 (40) 5 (19) 1 (10) 0 (0) 19 (16)
Are  the trained employees
required to attend AED
refresher courses
No (0) 1 (3) 0 (0) 0 (0) 1 (4) 0 (0) 0 (0) 2 (2)
Yes  (1) 38 (97) 28 (100) 5 (100) 25 (96) 10 (100) 14 (100) 120 (98)
How  often are employees
required to undergo
resuscitation training?
No revision lessons (0) 1 (3) 0 (0) 0 (0)* 1 (4) 0 (0) 0 (0) 2 (2)
Unknown (1) 0 (0) 0 (0) 1 (20)* 0 (0) 0 (0) 0 (0) 1 (0)
Once  a year (2) 36 (92) 27 (96) 4 (80)* 22 (85) 9 (90) 14 (100) 112 (92)
Once  every two  years (3) 2 (5) 1 (4) 0 (0)* 3 (12) 1 (10) 0 (0) 7 (6)
What  time of ongoing
maintenance programme do
you have?
No maintenance (1) 4 (10) 1 (4)* 0 (0) 7 (27)* 0 (0) 3 (21) 15 (12)
Once  every two  years/Yearly (2) 21 (54) 23 (82)* 2 (40) 6 (23)* 7 (70) 7 (50) 66 (54)
More  than once a year (3) 11 (28) 3 (11)* 3 (60) 13 (50)* 3 (30) 4 (29) 37 (31)
Unknown (4) 3 (8) 1 (4)* 0 (0) 0 (0)* 0 (0) 0 (0) 4 (3)
Do  you document the
maintenance?
No maintenance (0) 4 (10) 1 (4) 0 (0)* 7 (27)* 0 (0) 3 (21) 15 (12)
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Table  2 (Continued)
City Amsterdam ′s-Gravenhage Eindhoven Rotterdam Tilburg Utrecht Total
No (1) 8 (21) 5 (18) 1 (20)* 8 (31)* 0 (0) 4 (29) 26 (21)
Yes  (2) 26 (67) 20 (71) 2 (40)* 10 (38)* 9 (90) 7 (50) 74 (61)
Unknown (3) 1 (3) 2 (7) 2 (40)* 1 (4)* 1 (10) 0 (0) 7 (6)
Who  checks the maintenance
of the AED?
No maintenance (0) 4 (10) 1 (4)* 0 (0) 7 (27)* 0 (0) 3 (21) 15 (12)
No  external company (1) 16 (41) 8 (29)* 1 (20) 15 (58)* 2 (20) 5 (36) 47 (39)
External company (2) 19 (49) 18 (64)* 4 (80) 4 (15)* 8 (80) 6 (43) 59 (48)
Unknown (3) 0 (0) 1 (4)* 0 (0) 0 (0)* 0 (0) 0 (0) 1 (1)
Does  your facility have an
emergency response protocol
in  place?
No (0) 29 (74) 19 (68) 5 (100) 14 (54) 7 (70) 8 (57) 82 (67)
Yes  (1) 10 (26) 8 (29) 0 (0) 12 (46) 3 (30) 6 (43) 39 (32)
Unknown (2) 0 (0) 1 (4) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1)
Overall
Has  the AED been used in the
past?
No (0) 34 (87) 26 (93) 4 (80) 22 (85) 8 (80) 12 (86) 106 (87)
Yes  (1) 5 (13) 2 (7) 1 (20) 4 (15) 2 (20) 2 (14) 16 (13)
Has  the AED been used more
than once?
AED has never been used (0) 34 (87) 26 (93) 4 (80) 22 (85) 8 (80) 12 (86) 106 (87)
No  (only used once) (1) 5 (13) 1 (4) 1 (20) 2 (8) 2 (20) 2 (14) 13 (11)
Yes  (2) 0 (0) 1 (4) 0 (0) 2 (8) 0 (0) 0 (0) 3 (2)
Has  the AED been used by one
of the employees?
AED has never been used (0) 34 (87) 26 (93) 4 (80) 22 (85) 8 (80) 12 (86) 106 (87)
No  (1) 0 (0) 0 (0) 0 (0) 1 (4) 0 (0) 0 (0) 1 (1)
Yes  (2) 5 (13) 2 (7) 1 (20) 3 (12) 2 (20) 2 (14) 15 (12)
Has  the AED been used by
bystanders?
AED has never been used (0) 34 (87) 26 (93) 4 (80) 22 (85) 8 (80) 12 (86) 106 (87)
No  (1) 5 (13) 2 (7) 1 (20) 3 (12) 2 (20) 2 (14) 15 (13)
For  how many years is the AED
available in this company?
0–2 years (1) 14 (36) 10 (36) 1 (20) 8 (31) 3 (30) 3 (21) 39 (32)
3–5  years (2) 14 (36) 7 (25) 3 (60) 8 (31) 6 (60) 8 (57) 46 (38)
>5  years (3) 9 (23) 7 (25) 1 (20) 9 (35) 1 (10) 1 (7) 28 (23)
Unknown (4) 2 (5) 4 (14) 0 (0) 1 (4) 0) 2 (14) 9 (7)
How  many employees are
active in the company?
1–10 employees (1) 3 (8)* 7 (25)* 1 (20) 2 (8) 1 (10) 0 (0) 14 (12)
11–20  employees (2) 4 (10)* 4 (14)* 0 (0) 6 (23) 2 (20) 4 (29) 20 (16)
21–50 employees (3) 6 (15)* 9 (32)* 1 (20) 5 (19) 2 (20) 4 (29) 27 (22)
>50  employees (4) 26 (67)* 8 (29)* 3 (60) 13 (50) 5 (50) 6 (43) 61 (50)
What’s  your function in this
company?
Part-time/fulltime employee (1) 25 (64)* 9 (32)* 4 (80) 13 (50) 5 (50) 9 (64) 65 (53)
Manager (2) 14 (36)* 19 (68)* 1 (20) 13 (50) 5 (50) 5 (36) 57 (47)
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tisplayed are the absolute number of AEDs and between the brackets the percenta
n  the column ‘total’ the percentages of the total number of included AEDs (122) ar
he numbers marked with an asterisk (*) display signiﬁcant results of the comparis
6 AEDs were located in: banks, theatres, police agencies, casinos,
arking garages, gyms, government buildings, churches, a phar-
acy, care institutions, galleries, a subway station and ﬁrebreaks.
.1. Availability
An AED was  deﬁned as being available when the AED was visible
o the public or there was an AED sign posted outside the building.
Overall, in 60% (range 36%–79%) the AED itself was not visible
o the public.
In 38% of the buildings there was a sign present, but only inside;
n 33% there was an AED sign outside. The presence of the AED was
ot indicated at all in 29% (range 19%–41%) of the buildings with
n AED.
In 16% (n = 20) of the buildings with an AED there was more than
ne AED available, mainly (80%) because the building had multiple
oors.
Using our deﬁnition, 71% (range 61%–93%) of the AEDs were
vailable in the shopping streets. Fig. 1 shows the results of the
vailability, the condition and the employability of the AED.
.2. Condition
An AED was considered to be in good condition when the battery
as charged and the deﬁpads had not expired. Some of the AEDs
ould not be fully inspected. In 5% the battery status could not be
etermined and in 11% the expiry date of the deﬁpads could not
e determined, because the owner objected to opening the box of
he AED. In 88%, the AEDs had a full battery, but in 7% the batteryhe total number of AEDs per city.
layed.
each city with the other ﬁve cities.
was empty. In 16%t of the AEDs the deﬁpads had expired. In 4% of
cases, both the battery was  empty and the deﬁpads had expired.
A signiﬁcant association can be found between the frequency of
maintenance of the AED and the status of the battery and deﬁpads
(p ≤ 0.001 and p = 0.006, respectively).
For 12% of the AEDs there appeared to be no maintenance pro-
gramme. Of the 107 AEDs with a maintenance programme, the AED
was inspected more than once a year in 31%. This inspection was
documented in 73%. In 55% an external company carried out these
inspections. In 45% the owner himself was responsible for mainte-
nance. In two of these cases the battery of the AED was empty and
in 5 of these cases the deﬁpads had expired. Using our deﬁnition,
70% (range 46%–82%) of the AEDs were in good condition during
the study period.
3.3. Employability
The employability of the AED was deﬁned as direct accessibility
to the AED and the continuous presence of trained employees dur-
ing business hours. Table 2 shows that 28% (range 7%–40%) of the
AEDs are not accessible to the general public, only to an employee.
For this reason and because of the security measures of the case
that enclosed the AED, it was  not always permitted to inspect the
AED. Overall, in 2% (range 0%–4%) no personnel had been trained
to use the AED. On the contrary in 17% of locations where an AED
was found every employee was trained. In 96% (range 90%–100%)
there is always a trained rescuer present during business hours.
During public holidays, this percentage is 93. In 16% of the loca-
tions with an AED all the employees were required to undergo an
1328 I.C. Huig et al. / Resuscitation 85 (2014) 1324–1329
Fig. 1. The availability, the condition and the employability of the AED for the six different cities. Index: A = Amsterdam; E = Eindhoven; R = Rotterdam; S = ’s Gravenhage;
T the bu





































p = Tilburg; U = Utrecht. Availability: the AED is visible or there is a sign outside 
mployability: the AED is accessible for everyone, the employees are trained to use
ED training. In 7% of the cases this was not obligatory and in 77%
f the cases only a few of the employees was required to undergo
ED training. Results show a signiﬁcant correlation between the
umber of employees and the number of employees who  under-
ent AED training (p ≤ 0.001). All trained employees participated
n refresher courses, mostly annually (93%). Sixteen (13%) of the
espondents reported that the AED had previously been used for an
mergency, and 3 AEDs have been used more than once. The AEDs
ad been used most often by one of the employees (94%). In 67%
here was no emergency response protocol. Using our deﬁnition,
0% of the AEDs were employable.
By combining the individual percentages 39% (range 23%–57%)
f the investigated AEDs was available, in good condition and
mployable.
. Discussion
This study demonstrates that the overall percentage of availabil-
ty, good condition and employability of AEDs in big cities in the
etherlands was 39%. Furthermore, large differences between the
ities were observed. The number of AEDs per kilometre shopping
treet in the old city centre varied per city (from 2 to 5 AEDs per kilo-
etre). By analyzing each of these components mentioned above,
he availability – the AED was visible in the building or there was
n AED sign outside the building – was 71%, the condition – a full
attery and the presence of deﬁpads within the expiratory period
 was 70% and the employability – accessibility of the AED and
rained employees, present during all business hours – was 70%.
askell et al.20 conducted a similar study looking at the compliance
f PAD sites in the state of Iowa, USA. Their results demonstrated
hat not every AED was easily accessible, which is in agreement
ith our results. He too found that “several sites had depleted
atteries and expired AED pads”. Their study demonstrated that
any PAD sites do not comply with the recommendations of the
HA. Attention to training and for maintenance remains necessary
o preserve the effectiveness of the PAD sites. In the Netherlands
here are at the time of writing no PAD sites or guidelines about the
mplementation of AEDs. The European Resuscitation Council (ERC)
ecommends AED placement in areas with at least one expected
ardiac arrest every 2 years21, whereas the AHA proposes AED
lacement in areas with at least one expected cardiac arrest every 5ilding. Condition: the AED has a full battery and the deﬁpads have not expired.
ED and the employees are present during all business hours.
years.11 In our opinion these guidelines are difﬁcult to implement,
because the incidence of cardiac arrests is often unknown, or can
only be established retrospectively. Folke et al.22 proved that AEDs
need to be more widely distributed than recommended by the ERC,
but consistent with the AHA guidelines to achieve wide AED cov-
erage. On the contrary, without guided initiatives AEDs are likely
to be placed inappropriately. In conclusion, more explicitness and
better guidelines are needed. This can be achieved by identifying
places with a high risk for a cardiac arrest to occur, which is sur-
veyed in the study of Sasaki et al.23, instead of indicating places with
an incidence of one cardiac arrest every 2–5 years. During our study
several remarkable observations were done. First only one out of
seven pharmacies found, had an AED, while most of the respon-
dents would expect to ﬁnd an AED in a pharmacy. Secondly only one
company had informed its neighbouring businesses by mail about
their acquisition of an AED. This should be an example for many pro-
prietors of AEDs. Thirdly, many respondents said to be familiar with
a phone application to ﬁnd AEDs in the vicinity,24 but this was not
tested. At the end of the research we compared our results with the
phone application. Interesting is that we found far more AEDs than
when we  would have used the application. Perhaps the application
the respondents refer to should be updated. Fourthly, it occurred
that employees were convinced about the presence of an AED in
the building, while the device was not found. Once, the reverse
occurred. Finally, the employees are often not aware of where they
can ﬁnd an AED in the vicinity. Occasionally the personnel was
not familiar with the term AED or deﬁbrillator. This observation
matches the results of the study of Schober et al.25 They tested the
willingness to use an AED and the knowledge about AEDs of 1018
passengers at the Central station of Amsterdam in the Netherlands.
The results showed that only 43% of the passengers were aware of
the presence of an AED in public places and 47% was able to rec-
ognize an AED. The study of Schober et al. clariﬁes that not only
accessibility of AEDs in public places, but also intensive informa-
tion campaigns are essential to improve the life-saving capacity of
the AED. Our study has several limitations. First it was  not possible
to examine eleven (9%) AEDs, and the information for the study was
obtained by email or by telephone. This was not signiﬁcantly differ-
ent between the cities. Secondly, this study was conducted during
ofﬁce hours. A number of buildings, about 1 in 20, were not included
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offeeshops). Furthermore, the information obtained in this study
s mostly subjective. In one location the personnel denied having an
ED. On the basis of knowledge of the investigator about the com-
any policy, an AED did however appeared to be present. Therefore,
here is possibly underreporting of the number of AEDs. Fourthly,
 limited number of AEDs were found in some cities, which has
estrictions for the statistical analysis. By combining the results of
ur study with those mentioned before, a few recommendations
an be done. First a clear and suitable guideline needs to be drawn
p by the national resuscitation council, so that high-risk locations
an be equipped with an AED. Currently the locations of AEDs are
nown, but because of the absence of a guideline it is unknown
f the distribution is sufﬁcient. Therefore it needs to become clear
here and how many AEDs are needed. The existing AEDs could be
sed more efﬁciently with improved maintenance, visibility and by
mproving the speed and ease with which an AED can be located. An
ncrease in general awareness of the AED is needed. To summarize,
urrently guidelines for the implementation of AEDs in public areas
n the Netherlands are absent. Nevertheless AEDs are present in the
hopping streets in the old city centres of the six biggest cities. Our
esults showed variability in the number of AEDs per city and in
he availability, condition and employability of AEDs. Currently, in
1% there is room for improvement in the visibility, accessibility
nd maintenance of the AED.
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